Partners
• ORNL -studies using SpaciMS, in situ DRIFTS • Ford -sulfation/desulfation studies using CI-MS • Umicore Autocat -prepn.
of selected catalysts
Objectives (Phase 2/3)
• Sulfation-desulfation studies on degreened model catalysts in order to examine role of ceria → both effects important
Effect of Reduced Precious Metal Loading on Catalyst Performance (T = 250 °C)
• Halving Rh loading (30-50 vs. Pt-100) has no effect on performance of fresh or aged catalysts
• Halving Pt loading (Pt-100 vs. Pt-50) decreases NOx conversion for both fresh and aged catalysts (effect more significant at 250 o C relative to 350 o C). 2) Accumulation of sulfur in washcoat leads to lower intrinsic NOx storage efficiency
Results from steady state measurements should help to confirm these ideas
• Complete characterization of aged catalysts using CO chemisorption and SEM/EDS (element mapping)
• Derivation of LNT deactivation model; two approaches being followed in parallel:
-fitting of data to Sandia/ORNL model, using L/R cycling and steady state data (Stuart Daw and Kalyan Chakravarthy)
-Monte Carlo simulation of LNT aging (UK)
• Acquisition of steady state data for aged catalysts for: (i) fitting at ORNL, (ii) further insights into mechanism(s) of LNT aging
• Final report
Future Work
Summary
• DRIFTS and NOx storage capacity measurements show that ceria is able to store sulfur and mitigate sulfation of the Ba NOx storage phase
• For aged catalysts, degradation of performance is manifested by: -lower lean phase storage efficiency; this is attributed to the inability of the catalyst to be regenerated sufficiently during rich purging, as well as some loss of intrinsic NSE -lower rich phase NOx reduction efficiency
• Spectacular improvement in catalyst durability via the incorporation of CeO 2 -ZrO 2 and La-stabilized CeO 2 has been demonstrated
• The benefits arising from CeO 2 -ZrO 2 and La-stabilized CeO 2 incorporation are attributed in large part to their ability to stabilize Pt w.r.t. sintering
